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p^hat is claimed is: 

^i. In a computer-controlled system having a micropro- 
cessor operating according to a clock and an updatable table 
operating asynchronously of said clock, said updatable table 
outputting control data for controlling data transfer in said 
systemXapparatus for updating said updatable table, com- 
prising: \ 

registerVieans for receiving update data from said micro- 
processor during a first time period at a data rate 
corresponding to said clock and outputting said update 
data to said updatable table; 

means, coupled to said register means, for determining the 
beginning W a second period of time during which said 
updatable ujble is not being used and for updating said 
updatable table during said second period, asynchro- 
nously witiAsaid clock, using at least some of said 
update data.\ 

2. Apparatus, as\claimed in claim 1, further comprising a 
plurality of shadow registers wherein data stored in said 
register means at a first storage time is also stored in at least 
one of said plurality W shadow registers substantially simul- 
taneously with, said first storage time. 

3. Apparatus, as claimed in claim 1, wherein said updat- 
able table comprises anoipdatable transmit table and updat- 
able receive table, and wherein said register means includes 
at least a transmit holding register for holding data for 
updating said updatable transmit table and a receive holding 
register, different from saia transmit holding register, for 
holding data for updating said updatable receive table. 

4. In a computer-controllea system having a micropro- 
cessor operating according to a\clock and an updatable table 
operating asynchronously witmsaid clock, said updatable 
table outputting control data forV;ontrolling data transfer in 
said system, a method for updating said updatable table, 
comprising: \ 

receiving update data in a first register from said micro- 
processor during a first time\ period at a data rate 
corresponding to said clock an 
data to said updatable table; 

detenriining the beginning of a 
during which said updatable tabli 
updating said updatable table dur 
of time during which said updat: 
used, asynchronously with said 
some of said update data. 

5. A method, as claimed in claim 4, w.herein said update 
data includes at least one control wordAindicating a table 
update location, and at least one data word including data to 
be stored at said update location. \ 

6. A method, as claimed in claim 5, wherein said update 
data includes more data words than control words. 

7. A method, as claimed in claim 6, furtW comprising 
incrementing said control word by a first amount to provide 
a new table update location for a subsequentVable update. 

8. A method, as claimed in claim 7, wherein said first 
amount is programmable. \ 

9. A method, as claimed in claim 4 wherein Vaid update 
data includes a plurality of words each of said slurality of 
words having at least one bit indicating whether the word is 
a control word or a data word. \ 

10. A method, as claimed in claim 4, wherein saiM update 
data includes a plurality of words each of said plurality of 
words having at least one bit indicating whether the word is 
the last data word of the update data. \ 

11. A method, as claimed in claim 4, further comprising 65 
notifying said microprocessor when the table updateX is 
complete. \ 



L outputting said update 

econd period of time 
j is not being used and 
ig said second period 
^le table is not being 
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2. A method, as claimed in claim 11, wherein said step 
of notifying comprises sending an interrupt to said proces- 
sor. 

13. V\ method, as claimed in claim 11, wherein, after said 
microprocessor has written said update data into said first 
registen said microprocessor is prevented from writing 
further data into said first register until after said step of 
notifying 

14. Apparatus for communicating between at least first 
and secono\stations in a data communication system over at 
least a first link, said data communication system including 
a plurality oY data sources and sinks, at least a first of said 
sources and\sinks configured to receive or transmit data 
isochronouslA and a second of said sources and sinks 
configured to yansmit data non-isochronously, the apparatus 
comprising: 

at least a first receiver and at Ieast*a first transmitter in said 
first station 



said first 1 

station; 
said second 

second of 

a second trans] 
data to sail 
a first multipl 



coupling said first station with said second 

don being coupled to both said first and 

sources and sinks; 
itter in said second station for transmitting 
receiver; 

cer in said second station for permitting the 
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transmittinglof data from both of said first and second 
sources and links over said first link as first multiplexed 
data, said multiplexer providing a first, dedicated band- 
pt data originating from an isochronous 
□g at least said first of said sources and 



ble switchtable in said first station for 
ktion indicating at least the destination of 



width for 
source, inclufl 
sinks; 
at least a first up 
storing infor 
data; 

a microprocessor^ operating according to a first clock, 
coupled to said\updatable switchtable, said updatable 
switchtable operating according to a second clock 
asynchronously with said first clock; 

a register coupled qp said microprocessor for receiving 
update data fronnsaid microprocessor during a first 
time period at a qata rate corresponding to said first 
clock and coupled to said first updatable switchtable for 
outputting said update data to said first updatable 
switchtable. 

15. A method for communicating data over a data link in 
a data communication systftm between a first station coupled 
to a first endpoint of said\data link and a second station 
coupled to a second endpoint of said data link, said second 
station having both an isochronous data source and a non- 
isochronous data source, saiffl data communication system 
having a time- varying amoun^of non-isochronous demand, 
the method comprising 

time-division multiplexing &ata from said isochronous 
data source and said non-isochronous data source 
according to a periodically Repeating frame structure, 
said frame structure definin 
bandwidth for data from s; 
wherein the data transfer rate 
is substantially independent 
demand on said data system; 
providing a microprocessor in saidtfirst station operating 
according to a first clock and an updatable table oper- 
ating according to a second clock ^synchronously with 
said first clock; 
receiving update data in a holding Agister from said 
microprocessor during a first time pemod at a data rate 



at least a first dedicated 
isochronous source, 
said isochronous data 
the non-isochronous 



C(/] corresponding tol said first clock, said update data 
including at least destination data; 
updating said updataple table asynchronously with said 
first clock, using at\least some of said update data in 
said holding register! and 
transmitting the time -multiplexed data onto said data link 
in accordance with dam stored in said updatable table. 
16. A method, as claimed in claim 15, wherein said step 
of updating comprises: 
sampling said second clock 
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providing said sampled second clock to a one-shot circuit 
whose output indicates the rising edge of said second 
clock. \ 

17. A method, as claimed in claim 15, further comprising: 
waiting up to a predetermined maximum wait time before 

performing said step of receiving update data if fewer 
than a predetermined number of update words are 
contained in said update data. 

18. A method, as\claimed in claim 17, wherein said 
predetermined number of update words is equal to the 
number of word that can be stored in said holding register. 



* * * * * 



liL In a computer controlled system having a processor operating according to a clock and an 



updatable table operating asynchronously of the c 



ock. the updatable table outputting control data for 



controlling data transfers in the system, an appar Jus. 



a memory receiving update data from the processor during a first time period at a data rate 



corresponding to the clock and outputting the upc ate data to the updatable table: 



compnsing: 



a control circuit coupled to the memory, v 'herein the control circuit determines the beginning of a 



second per iod of time during which the updatable table is not being used and updates the updatable table 



during the second period, asynchronously with th 



20. Apparatus, as claimed in line 19. 



clock, using at least some of the update data. 



irther comprising a plurality of shadow registers 



wherein data stored in the memory at a first stora it time is also stored in at least one of the plurality of 



shadow registers substantially simultaneously wi h the first storage time 



2L Apparatus, as claimed in claim 19 



wherein the updatable table comprises an updatable 



transmit table and updatable receive table, and wherein the memory includes at least a transmit holding 



memory for holding data for updating the updatable transmit table and a receive holding memory, 
different from the transmit holding memory, for holding data for updating the updatable receive table. 

22, Apparatus, as claimed in claim 19. wherein the updatable table comprises a switch table. 

21 Apparatus, as claimed in claim 19. wherein the updatable table comprises a routing table. 

24. Apparatus, as claimed in claim u9. wherein the updatable table controls the routing of 
isochronous data, non-isochronous data, or a cojmbination of isochronous data and non-isochronous data. 
on a bus, 

25. Apparatus, as claimed in claim 24. wherein the isochronous data comprises telephony 
data, video data, or a combination of telephony data and video data. 

26. Apparatus, as claimed in claim 24. wherein the non-isochronous data comprises packet 



data. 



data. 



2L Apparatus, as claimed in claim 24, wherein the non-isochronous data comprises Ethernet 



28. Apparatus, as claimed in claim|24. wherein the non-isochronous data comprises non- 
packet, non-isochronous data. 

29. Apparatus, as claimed in claim] 24. wherein the non-isochronous data comprises ATM 



data. 



30. Apparatus, as claimed in clairr 



24. wherein the bus comprises a time division multiplexed 





31 Apparatus, as claimed in claim 24| wherein the bus comprises a time slot interchange bus. 

32. Apparatus, as claimed in claim 2^. wherein the bus comprises a bus for carrying ATM- 
SONET or 1394 data. 

31 Apparatus, as claimed in claim 2|4. wherein the bus connects multiple hubs in the system. 

34. Apparatus, as claimed in claim 19. wherein the memory comprises a register. 

35. Apparatus, as claimed in claim i9. wherein the memory comprises a DRAM. 

36. Apparatus, as claimed in claim J19. wherein the memory comprises a multi-port memory. 

37. Apparatus, as claimed in claim/ 19. wherein update data is transferred to the memory in 
^the form of a burst. 

38. Apparatus, as claimed in clairA 19. wherein the updatable table operates synchronously 



with a second clock. 

39. Apparatus, as claimed in claijhi 38. wherein the second clock comprises a network 
reference clock. 

40. Apparatus, as claimed in clftm 39. wherein the network reference clock comprises a 
WAN reference clock. 

4L Apparatus, as claimed in cfaim 39. wherein the network reference clock comprises a LAN 

reference clock. 

42. Apparatus, as claimed in fclaim 19. wherein the updatable table controls a hub in the 



system. 



41 Apparatus, as claimed irV claim 42. wherein the hub comprises a PBX. 



44, Apparatus, as claimed 



ift claim 42. wherein the hub includes multiple LAN connections. 



45. Apparatus, as claimed 



iii claim 42. wherein the hub includes multiple isochronous 



switching devices. 



46, Apparatus, as claimed 



connections. 

47. Apparatus, as claime 



in claim 42. wherein the hub includes multiple Ethernet 



in claim 42. wherein the hub is coupled to multiple nodes. 



48. Apparatus, as claimed in claim 47. wherein each of the nodes transfers isochronous data, 
non-isochronous data, or a combination of isochronous data and non-isochronous data, in the system 
under control of the updatable table/ 

49. Apparatus, as claimed in claim 19. wherein data transfer in the system is controlled so 
that bandwidth for isochronous dafe transfers is insensitive to a level of non-isochronous data transfers 
in the system. 



50. Apparatus, as claimed in claim 19.) wherein data transfer in the system is controlled so 
that bandwidth for non-isochronous data transferjs is insensitive to a level of isochronous data transfers 
in the system. 

51. Apparatus, as claimed in claim lft. wherein operations that the processor handles includes 
call control, signaling, maintenance activities, s atus processing, and error bookkeeping. 

52. Apparatus, as claimed in claim 1(9. wherein the update data comprises data transmitted 
over a D channel. 

53. In a computer-controlled systeWi having a processor operating according to u clock and an 



updatable table operating asynchronously witn the clock, the updatable table outputting control data for 
controlling data transfers in the system, a method, comprising: 

receiving update data in a memory from the processor during a first time period and outputting 



the update data to the updatable table: and 

determining the beginning of a second period of time during which the updatable table is not 
being used and updating the updatable table during the second period of time, asynchronously with the 
clock, using at least some of the update datp 

54. A method, as claimed in claim 53. wherein the update data includes at least one control 
word, indicating a table update location, ajtd at least one data word, including data to be stored at the 
update location. 

55. A method, as claimed in c|aim 54. wherein the update data includes more data words than 
control words. 

56. A method, as claimed in dlaim 55. further comprising the step of incrementing the control 
word by a first amount to provide a new/table update location for a subsequent table update. 

57. A method, as claimed in claim 56. wherein the first amount is programmable 



58. A method, as claimed in 



each of the plurality of words having al 



claim 53. wherein the update data includes a plurality of words. 



least one bit indicating whether the word is a control word or a 



data word. 

59. A method, as claimed ii 



claim 53. wherein the update data includes a plurality of words. 



each of the plurality of words having at least one bit indicating whether the word is the last data word of 
the update data. / 

60, A method, as claimed fin claim 53. further comprising the step of notifying the processor 

when the table update is complete. 



3 



• + 

6L A method, as claimed in claim 60, wherein the step of notifying comprises sending an 

interrupt to the processor. / 

62, A method, as claimed in claim 60/ wherein, after the processor has written the update data 

into the memory, the processor is prevented from writing further data into the memory until after the 
step of notifying. / 

61 A method, as claimed in claim 53. wherein the u pdatable table comprises a switch table. 

64. A method, as claimed in claim $3. wherein the updatable table comprises a routing table. 

65. A method, as claimed in claim 53. wherein the updatable table controls the routing of 
isochronous data, non-isochronous data, or a Combination of isochronous data and non-isochronous data, 
on a bus. / 

66. A method, as claimed in claim 65. wherein the isochronous data comprises telephony 
data, video data, or a combination of telephony data and video data. 

67. A method, as claimed in claim 65. wherein the non-isochronous data comprises packet 
data. / 

68. A method, as claimed in cfeim 65, wherein the non-isochro nous data comprises Ethernet 

data. / 

69. A method, as claimed in claim 65. wherein the non-isochronous data comprises non- 
packet, non-isochronous data. / 

70. A method, as claimed iry claim 65. wherein the non-isochronous data comprises ATM 
data. / 

71. A method, as claimed ifa claim 65. wherein the bus comprises a time division multiplexed 
bus. / 

TL A method, as claimed/ in claim 65. wherein the bus comprises a time slot interchange bus. 

71 A method, as claimed in claim 65. wherein the bus comprises a bus for carrying ATM- 
SONET or 1394 data. / 

74. A method, as claimed in claim 65. wherein the bus connects multiple hubs in the system. 

75. A method, as claimed in claim 53. wherein the memory comprises a register. 

76. A method, as claimed in claim 53. wherein the memory comprises a DRAM. 

77. A method, as claimed in claim 53. wherein the memory comprises a multi-port memory. 

78. A method, as claimed in claim 53. wherein update data is transferred to the memory in 
the form of a burst. / 
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79. A method, as claimed in claim 53. wherein the updatable table operates synchronously 
with a second clock. / 

80. A method, as claimed in claim 79. wherein the second clock comprises a network 
reference clock. / 

81. A method, as claimed in claim 80j wherein the network reference clock comprises a 



WAN reference clock. 

82. A method, as claimed in claim 8( 



reference clock. 

83. A method, as claimed in claim 5 3 



wherein the network reference clock comprises a LAN 



wherein the updatable table controls a hub in the 



system. 

84 A method, as claimed in claim &3. wherein the hub comprises a PBX. 

81 A method, as claimed i n claim [S3, wherein the hub includes multiple LAN connections. 

86. A method, as claimed in claimj83. wherein the hub includes multiple isochronous 
switching devices. 

87. A method, as claimed in claimj 83. wherein the hub includes multiple Ethernet 
connections. 

88. A method, as claimed in clairfi 83. wherein the hub is coupled to multiple nodes. 
8<L A method, as claimed in claiAi 88. wherein each of the nodes transfers isochronous data. 

non-isochronous data, or a combination of ijsochronous data and non-isochronous data, in t- ie system 
under control of the updatable table. 

90. A method, as claimed in claim 53. wherein data transfer in the system is controlled so 



that bandwidth for isochronous data transf ars is insensitive to a level of non-isochronous data transfers 



in the system. 

91. A method, as claimed in c 



aim 53. wherein data transfer in the system is controlled so 




that bandwidth for non-isochronous data transfers is insensitive to a level of isochronous data transfers 
in the system. 

92. A method, as claimed in Jblaim 53. wherein operations that the processor handles includes 
call control, signaling, maintenance activities, status processing, and error bookkeeping. 

21 A method, as claimed iif claim 53. wherein the update data comprises data transmitted 

over a D channel. 

94. Apparatus for commui&icating between at least first and second stations in a data 
^communication system over at least k first link, the data communication system including a plurality of 



# 



data sources and sin ks, at least a first of the sources and sinks configured to receive or transmit data 
isochronouslv and a second of the sources and ftnks configured to transmit data non-isochronously. the 
apparatus comprising: 

at least a receiver and at least a first transmitter in the first station: 

the first link coupling the first station/with the second station: 

the second station being coupled to Woth the first and second of the sources and sinks: 
a second transmitter in the second stfation for transmitting data to the first receiver: 
a first multiplexer in the second station for permitting the transmitting of data from both of the 
first and second sources and sinks over the first link as first multiplexed data, the multiplexer providing 
a first bandwidth for first data originating from an isochronous source, including at least the first of the 
sources and sinks: 

at least a first updatable switch tfrble in the first station for storing information indicating at least 
the destination of data: 

a processor operating according to a first clock, coupled to the updatable switch table, the 
updatable switch table operating according to a second clock asynchronously with the first clock: 

a memory coupled to the processor receiving update data from the processor during a first time 
period and coupled to the first updataple switch table and outputting the update data to the first 
updatable swithtable. 

95. Apparatus, as claimed in claim 94. wherein data transfer in the system is controlled so 
that bandwidth for isochronous dataf transfers is insensitive to a level of non-isochronous data transfers 
in the system. 

96. Apparatus, as claimfed in claim 94. wherein data transfer in the system is controlled so 
that bandwidth for non-isochronous data transfers is insensitive to a level of isochronous data transfers 



in the system. 

97. A method for comifaunicating data over a data link in a data communication system 



between a first station coupled to 



i first endpoint of the data link and a second station coupled to a 



second endpoint of the data link, he second station having an isochronous data source, a non- 




isochronous data source or both a n isochronous data source and a non-isochronous data source, the data 



ommunication system having a 



ime-varying amount of non-isochronous demand , the method 



compnsing: 

time-division multiplexing data from the isochronous data source and/or the non-isochronous 



data source, wherein a first bandwidth is allocated for data from the isochronous sou rce, wherein the 



data transfer rate for the isochronous data is substantially independent of the non-isochronous demand 
on the data system: 

providing a processor in the first station/operating according to a first clock and an updatable 
table operating according to a second clock asynchronously with the first clock: 
^ v/ receiving update data in a memory fropi the processor during a first time period, the update data 
eluding at least destination data: 

updating the updatable table asynchronously with the first clock, using at least some of the 
update data in the me mory: and 

transmitting the time-multiplexed dfta onto the data link in accordance with data stored in the 
updatable table. 

A method, as claimed in clfon 97. wherein the step of updating comprises: 

sampling the second clock: 

providing the sampled second cloffc to a circuit whose output has a corresponding relationship to 

the rising edge of the second clock. 

99. A method, as claimed in dlaim 97. further comprising the step of: 

waiting up to a predetermined maximum wait time before performing the step of receiving 

update data if fewer than a predetermined number of update words are contained in the update data. 

I0(L A method, as claimed i n/claim 99. wherein the predetermined number of update words is 

equal to the number of words that can Be stored in the memory. 

101. A method, as claimed im claim 97. wherein the update data includes at least one control 
word, indicating a table update location, and at least one data word, including data to be stored at the 



update location. 

1 02 . A method, as claimec 



than control words. 

101 A method, as claimed 



n claim 101, wherein the update data includes more data words 



in claim 102, further co mprising the step of incrementing the 



control word by a first amount to provide a new table update location for a subsequent table update. 



104. A method, as claimed in claim 103. wherein the first amount is programmable 

105. A method, as claimed in claim 97. wherein the update data includes a plurality of words, 
each of the plurality of words haviijg at least one bit indicating whether the word is a control word or a 
data word. 



1Q& A method, as claimed in claim 97. whe/rein the update data includes a plurahtv of words, 

each of the plurality of words having at least one bit ftidicating whether the word is the last data word of 
the update data. 

107. A method, as claimed in claim 97. farther comprising the step of notifying the processor 

when the table update is complete. 

108. A method, as claimed in claim 107./ wherein the step of notifying comprises sending an 
interrupt to the processor. 

109 A method, as claimed in claim IQf . wherein, after the processor has written the update 
data into the memory, the processor is prevented from writing further data into the memory until after 
the step of notifying. 

110. A method, as claimed in claim $7. wherein the updatable table comprises a switch table. 

111. A method, as claimed in claim /97. wherein the updatable table comprises a routing table. 

112. A method, as claimed in claimf 97. wherein the updatable table controls the routing of 
isochronous data, non-isochronous data, or aj combination of isochronous data and non-isochronous data, 
on a bus. 

113. A method, as claimed in claim 112. wherein the isochronous data comprises telephony 
data, video data, or a combination of telephony data and video data. 

1 14. A method, as claimed in claim 1 12. wherein the non-isochronous data comprises packet 



data. 



data. 



115. A method, as claimed in Claim 112. wherein the non-isochronous data comprises Ethernet 



HiL A method, as claimed it/ claim 112. wherein the non-isochronous data comprises non- 
packet, non-isochronous data. 

117. A method, as claimed in claim 112. wherein the non-isochronous data comprises ATM 



data. 



118, A method, as claimed in claim 11 2. wherein the bus comprises a time division 



multiplexed bus. 

119. A method, as claimdH in claim 112. wherein the bus comprises a time slot interchange 



bus. 



120. A method, as claimed in claim 112. wherein the bus comprises a bus for carrying ATM. 



SONET or 1394 data. 



8 



# 



121. A method, as claimed in claim 1A2. wherein the bus connects multiple hubs in the 

system. 

122. — A method, as claimed in claim/97, wherein the memory comprises a register. 

123. A method, as claimed in claim 97. wherein the memory comprises a DRAM. 

124. A method, as claimed in clairti 97. wherein the memory comprises a multi-port memory. 

125. A method, as claimed in claftn 97. wherein update data is transferred to the memory in 

the form of a burst. 

126. A method, as claimed in clftim 97. wherein the updatable table operates synchronously 

with the second clock, the second clock having a different frequency than the first clock. 

127. A method, as claimed in ftaim 97. wherein the second clock comprises a network 

reference clock. 

128. A method, as claimed if claim 127. wherein the network reference clock comprises a 
WAN reference clock. 

129. A method, as claimec^ in claim 127. wherein the network reference clock comprises a 
LAN reference clock. 

130. A method, as claimed in claim 97. wherein the updatable table controls a hub in the 

system. 

131. A method, as clairrjed in claim 1 30. -wherein the hub comprises a PBX. 

132. A method, as claimed in claim 130. wherein the hub includes multiple LAN connections. 

133. A method, as claimed in claim 130. wherein the hub includes multiple isochronous 

switching devices. 

134. A method, as claiined in claim 130. wherein the hub includes multiple Ethernet 



connections. 

135. A method, as cla 



med in claim 130. wherein the hub is coupled to multiple nodes. 



13(L A method, as claimed in claim 135. wherein each of the nodes transfers isochronous data. 



non-isochronous data, or a combination of isochronous data and non-isochronous data, in the system 



1 3inati 
table. 



under control of the updatable 



137. A method, as claimed in claim 97. wherein data transfer in the system is controlled so 



that bandwidth for isochronou 
in the system. 



data transfers is insensitive to a level of non-isochronous data transfers 
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138. A method, as claimed in claim 97. wherein data transfer in the system is controlled so 

that bandwidth for non-isochronous dataftransfers is insensitive to a level of isochronous data transfers 
in the system. 

139. A method, as claimed ifl claim 97. wherein operations that the processor handles includes 
call control, signaling, maintenance activities, status processing, and error bookkeeping. 

140. A method, as claimed/ in claim 97. wherein the update data comprises data transmitted 
over a D channel. 
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